Whether or not factors besides hyperphagia influence cellu larity of adipose tissue in gold thioglucose (GTG)-treated mice was examined. The animals were treated with GTG (800mg/kg body weight) or saline as control. Control and one of the GTG-treated groups were given a diet ad libitum and another of the GTG-treated groups was pair fed to control. In GTG-treated group fed ad libitum, hyperphagia and obesity were observed and an enlargement in the parametrial adipose tissue was mainly due to increases both in size and number of adipocytes, The GTG-treated group became obese compared to control even if food intake was comparable. The pair-feeding failed to inhibit completely the increase of both size and number of adipocytes in the fat pads. These results suggest that other factors besides hyperphagia might influence changes of cellularity of the parametrial adipose tissue in the GTG induced obesity.
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Key Words obesity, cellularity, adipose tissue, hyperphagia, gold thioglucose An obesity induced by gold thioglucose (GTG) has been concluded by Hollifield and Parson (1) to be solely the result of the hyperphagia. They found that GTG-induced obese mice have the same total fat content at control when reduced to the same weight as control by limited feeding, and their conclusion has been generally accepted. This obesity has also been known as the syndrome of hy pothalamic obesity (2, 3), which has been reported as a type of obesity with both hypertrophy and hyperplagia of adipocytes (4) . It appears that the hyperphagia influences the cellularity of adipose tissues and contributes to the development of GTG-induced obesity. However, because of the proven importance of the hy pothalamus as a regulatory center for many bodily functions, it is possible that 
RESULTS

AND DISCUSSION
In the present study, we examined the effect of factors besides hyperphagia on the cellularity of adipose tissue in GTG-induced obese mice.
Changes in food intake after GTG-treatment are shown in Fig. 1 . The food intake was constant in group C and there were no significant differences in intake between group C and group GP throughout the experiment. In contrast, the food intake in group GO rapidly increased for the first 4 weeks after the GTG-treatment and then remained constant.
The hyperphagia was observed only in group GO.
Changes in body weight after GTG-treatment are shown in Fig. 2 . The growth rate in group GO was remarkably increased when compared with that in group C. The body weight gain was significantly greater in group GP than in group C. Patterns of changes in body weight and food intake during the experimental period in group C and group GO were similar to those in CBA/Ki mice with this obesity type reported by Gray and Liebelt (12) . Although the food intake was the same, the body weight gain was significantly greater in group GP than in group C. The feed efficiency (total body weight gain/total food intake) was the greatest in group GO and was also significantly greater in group GP than in group C (feed efficiency: , GTG-treated group pair-fed to control (GP). Values are the mean of nine mice in each group . obesity as measured by increased weight of the parametrial adipose tissue in the GTG-treated mice. Although the pattern of distribution of cell size in group GP was similar to that in group C, the population of adipocytes in group GP shifted slightly toward increasing cell size when compared with group C . Strikingly, the pair feeding to control did not inhibit completely the hyperplasia as well as the hypertrophy of adipocytes (Table 1 , Fig. 3 ). These results suggest that other factors besides the hyperphagia might also contribute to the development of this obesity and be involved in the control of adipose cellularity . Our observations are in agreement with the reports in which central nervous system lesion produces weight gain and excess fat without a change in food intake (13, 14) . The GTG-induced obesity has also been reported as one of hypothalamic obesity (2 , 3). Because of the proven importance of the hypothalamus as a regulatory center for many bodily functions, it is possible that hypothalamic lesion by GTG -treatment directly causes major changes in the cellularity of adipose tissue .
Rate of lipogenesis from [14C]glucose in vitro in the parametrial adipose tissue are shown in Fig. 4 . The rate of lipogenesis per cell significantly decreased in the obese mice and the pair-feeding did not completely prevent the decrease of the cellular lipogenesis. The rate of lipogenesis per adipose tissues was comparable among the three groups. Decreased lipogenesis per cell in the obese animals may be related to the time at which the measurements were made, relative to the static phase of obesity. It seems likely that the decrease of lipogenesis per cell in the obese mice might indicate a protective response in adipocytes to the development of the obesity. Martin and Lamprey (15) reported that the rate of in vivo lipogenesis and some lipogenic enzyme activities in adipose tissue were increased during the onset of this obesity. Generally, excessive intake of energy, defined by the difference between energy intake and expenditure is accepted to be a cause of obesity. Although the level of energy intake is the same, an animal with a low expenditure of energy gains excess weight and fat. Recently, hypoactivity of thermogenesis has been reported in VMH -lesioned rats (16) . Possibly, the thermogemc activity also decreased in GTG-treated mice.
Our results have discrepancies against the results that GTG-induced obese mice have the same total fat content as controls when reduced to the same weights as controls by limited feeding reported by Hollifield and Parson (1). One problem with single meal pair-feeding in this study might be alterations of feeding patterns. Presumably, pair-fed animals might eat the food rapidly and then be starved longer. If so, this may produce changes in the cellularity of adipose tissue.
The present results suggest that other factors besides the hyperphagia might contribute to changes of the cellularity in adipose tissue in the GTG-induced obese mice. The factors responsible for changes of the cellularity, particularly the number of adipocytes, with respect to the GTG-treatment were not clear at the present time.
Further studies are needed to clarify the relationship among the GTG-treatment, the factors and the cellularity of adipose tissue in the obesity induced by GTG -treatment.
